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[57] ABSTRACT

A method and device for synchronizing visual information
encoded in accordance with the MPEG standard, when it is
being decoded. A counter of the number of words transmit-
ted to the picture decoder input is read at the time of the
arrival of a picture time mark, and its value is stored in a
stack in a microcontroller. When it is output from the picture
decoder, each start code stops the microcontroller. At the
same time a counter of the number of words transmitted
from the picture decoder output is read and its value is
compared with the value in the stack. When its value
exceeds one of the counter values in the stack, the value of
the corresponding time mark is assigned to it and can be
used for synchronization with the audio signal.

16 Claims, 2 Drawing Sheets
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METHOD AND DEVICE FOR
SYCHRONIZING VISUAL INFORMATION
WITH AUDIO INFORMATION

This invention concerns a method for synchronizing
visual information encoded in accordance with the MPEG1
or 2 standard with audio information, when it is being
decoded.

When recorded data is acquired, information represent-
ing pictures and information representing sound is naturally
synchronized.

This synchronization must be maintained during subse-
quent processing of this information, or it must be restored
if it is temporarily lost.

In order to obtain this synchronization, information rep-
resenting sound and information representing pictures will
contain time marks that will either be coincident with each
other, or at least will be positioned at specific time intervals
from each other, when films are being restored or recreated.

MPEG standards define the conditions under which
moving pictures are encoded and decoded.

Digitized picture transmission and storage techniques
can significantly improve the quality of the pictures finally
obtained, compared with analog transmission. These tech-
niques also have a wider range of applications.

However, direct transmission and storage of moving
digitized pictures requires an extremely high information
throughput, which in practice makes it necessary to com-
press and encode these pictures.

Digitized pictures are thus encoded before transmission
in order to reduce the quantity of information representing
them, and are then decoded after transmission.

Obviously, encoding and decoding techniques are essen-
tial for the quality of the final pictures, and it became
necessary to standardize them so that the various equipment
using these techniques would be compatible.

Thus a group of Experts (the Moving Picture Expert
Group—MPEG) developed ISO standard 11172 and ISO
IEC standard 13818.

These two standards are often referred to as MPEG1 and
MPEG2, and define encoding and decoding conditions for
moving pictures, possibly associated with a sound signal,
that can be used equally well for the storage and reproduc-
tion of pictures, and for their transmission.

Therefore these MPEG standards may be used for the
storage of pictures on compact disks, interactive compact
disks, magnetic tapes, for the transmission of pictures
through LLANs or telephone lines, and the transmission of
television pictures by radio communications.

Standards completely defining this technique in detail
can be obtained from standardization organizations, and
reference should be made to them for a detailed description.

Thus when decoding data flows representing moving
pictures encoded according to MPEG standards, the transit
time for information representing a picture in the decoder is
different for different pictures.

Furthermore, in decoding devices it is customary that
system information concerning time marks is dissociated
from picture information that is being decoded.

Thus during this processing, the synchronization of pic-
ture and sound information is lost or at least suffers from
uncertainties due to decoding.

The purpose of the invention is to provide a method and
a device for the synchronizing visual information with the
corresponding sound or audio information.

Accordingly, the invention concerns a method for syn-
chronizing visual information encoded in accordance with
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the MPEG standard with audio information at the time that
it is decoded. Said information contains system information
and picture information grouped in packets, the system
information including a time mark (PTS) for each picture
packet and the information for each picture starts with a start
code (PSC). Decoding is controlled by a microcontroller that
separates system information from picture information and
controls a picture decoder.

According to the invention, a counter of the number of
words transmitted to the picture decoder input, is read at the
time of arrival of a picture time mark (PTS) and its value is
stored in a stack in the microcontroller. When it is output
from the picture decoder, each start code stops the micro-
controller and at the same time a counter of the number of
words transmitted from the picture decoder output is read
and its value is compared with the value in the stack. When
its value exceeds one of the counter values in the stack, the
value of the corresponding time mark (PTS) is assigned to
it and can be used for synchronization with the audio signal.

According to a special embodiment of the invention, the
microcontroller is external to the decoder.

The invention will be described below in more details
with reference to the appended figures:

FIG. 1 shows a flow of picture data encoded according to
one of the MPEG standards;

FIG. 2 shows the flow of picture data of FIG. 1 after
separation of system data and picture packet data;

FIG. 3 is a block diagram showing the device according
to the invention.

FIG. 1 shows the flow of compressed information 1, as
it appears after application of an MPEG standard. Informa-
tion 2 representing a picture packet is preceded by system
information containing a time mark (PTS) 3 and information
representing each picture 4 is preceded by a start code (PSC)
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As shown in the preferred embodiment of FIG. 3, at the
time of decoding, this information 1 is separated by a
microprocessor, which is usually external and divides infor-
mation 1 into information 7 called the system information
and containing time marks 3, and picture information 8
containing start codes (PSC) 5.

This separation is made by the microprocessor 6 to
supply the picture information 8 alone to decoder 9, 10.

Therefore this picture information 8, sometimes called
pure video information, no longer contains any time marks.
The transit time in the decoder 9, 10, however, depends on
the picture concerned and its position in the picture packet.

In order to render this phenomena, the real decoder is
generally symbolized as two elements, the instantaneous
decoder 9 being assumed to act instantaneously, and the
timing unit 10 producing a variable delay and often called a
“bit buffer”.

A first counter 11 placed at the picture decoder input in
front of unit 10 counts words transmitted in the picture
information 8 and addresses its value 14 to a stack 13 in the
microprocessor 6 through line 19. Picture information 8 is
preferably transmitted in the form of sixteen bit words and
counter 11 is preferably a twenty-four bit counter that
therefore outputs the total of words transmitted to the
decoder modulo two to the power of twenty-four.
Furthermore, since a packet including a time reference was
input into microprocessor 6, the value of its time reference
16 is stored in stack 15 and is then associated with the value
14 of the counter recorded in stack 13.

Asecond counter with the same characteristics as counter
11 is placed at the output from unit 10 and forms a decoder
output counter 12.
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The value of this counter is compared with the value of
the oldest input counter stored in stack 13, through line 17.

When a start code (PSC) appears, the value produced by
counter 12 exceeds the value 14 in counter 11 contained in
stack 13, the value of the time reference 16 associated with
it is assigned by line 18 to the picture output from decoder
9. This produces information 20 representing decoded pic-
tures and time references.

Thus although decoder 9, 10 has not carried any system
information, the time mark that was initially assigned to
information representing a picture before it was decoded, is
also assigned to the information representing the picture
after it was decoded.

Advantageously, the microcontroller controlling decod-
ing is external, in other words distinct from the decoder 9,
10 itself. However, these various elements could be included
in a single unit.

Advantageously, the microcontroller stack containing the
values output by the counter of the number of transmitted
words at the decoder input is a first-in first-out (FIFO) type
counter.

When it is output from the decoder, each start code (PSC)
associated with a picture stops microcontroller 6 so that
input codes contained in stack 13 can be compared with the
output code supplied by output counter 12 and the time
reference 16 can be extracted under the conditions described
above.

Time references can be associated with pictures output
from the decoder making all desired uses possible, and
making it possible to position pictures with respect to sound
information data flows that also contain time references.

I claim:

1. A method for synchronizing, at the time of decoding,
visual information encoded according to an MPEG standard
with audio information the method comprising steps of:

decoding encoded information, wherein said decoding is
performed by a picture decoder and is controlled by a
microcontroller;

separating system information, which includes at least
one time mark for each picture packet, and picture
information, which includes pictures each of which
starts with a start code;

performing a first count of words transmitted to a picture
decoder input;

upon an arrival of a picture time mark, storing the first
count in a stack in the microcontroller

upon an output from the picture decoder of each start
code, ping the microcontroller;

performing a second count of words transmitted from the
picture decoder output;

comparing the second count with the first count stored in
the stack;

when the second count exceeds the first count, assigning
a corresponding time mark to the picture decoder
output; and

using the corresponding time marks for synchronization
with the audio signal.

2. A device for synchronizing, during decoding, visual
information encoded according to an MPEG standard with
audio information, the device comprising:

a microcontroller controlling decoding, separating picture
information grouped in picture packets from system
information that includes a time mark for each picture
packet, and controlling a picture decoder;

a first counter of a number of words transmitted to a
picture decoder input, wherein the first counter is read
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on an arrival of a picture time mark, and its value is
stored in a stack in the microcontroller;
a second counter of a number of words transmitted from
a picture decoder output, wherein the microcontroller is
stopped by each start code, the second counter is read
and its value is compared with the value in the stack,

when the value of the second counter exceeds the value in
the stack, a corresponding time mark is assigned to the
picture information and may be used for synchroniza-
tion with the audio information.

3. A synchronization device as described in claim 2,
wherein the microcontroller is external.

4. A synchronization device as described in claim 2,
wherein the picture information is transmitted as sixteen bit
words.

5. A synchronization device as described in claim 4,
wherein the first and second counters are twenty-four bit
counters.

6. A method for synchronizing audio and visual data when
decoding data according to an MPEG standard, comprising
steps of:

receiving compressed data into a microprocessor and

producing audio data and visual data;

when a time mark is detected in said visual data, receiving

said visual data into a decoder;

counting a number of words of said visual data using a

first counter as said visual data is received;

storing contents of said first counter in a stack when said
time mark is detected;

decoding said visual data in said decoder and producing
picture data;

counting a number of words in said picture data using a
second counter as said picture data is produced;

when said time mark is detected in said picture data,
comparing contents of said second counter with con-
tents of said stack, and assigning said time mark to a
corresponding value in said stack; and

using said time mark and said corresponding value to
synchronize said audio data and said picture data.

7. A system for decoding data according to an MPEG

standard, comprising:

a microprocessor having a first stack, connected to receive
compressed data and produce audio data and visual
data;

a first counting circuit connected to count words in said
visual data, and to pass a current value of said first
counting circuit to said stack when a time mark is
detected in said visual data;

a decoding circuit connected to receive and decode said
visual data, and to produce picture data; and

a second counting circuit connected to count words in said
picture data, and to pass a current value of said second
counting circuit to said microprocessor when a start
code is detected in said picture data;

wherein said microprocessor synchronizes said audio data
and said picture data by assigning a time mark to said
picture data.

8. The system of claim 7, wherein said microprocessor is

external.

9. The system of claim 3, wherein said picture information

is transmitted as 16-bit words.

10. The system of claim 7, wherein said visual data is

transmitted as 16-bit words.

11. The system of claim 7, wherein said first counting

circuit is a 24-bit counter.
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12. The system of claim 7, wherein when said start code
is detected in said picture data, said microcontroller is
stopped.

13. The method of claim 6, wherein said microprocessor
is external.

14. The method of claim 6, wherein said visual data is
transmitted as 16-bit words.
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15. The method of claim 6, wherein said first counter is a
24-bit counter.
16. The method of claim 6, further comprising a step of
stopping said microcontroller when a start code is detected
5 in said picture data.



